Cultured vascular endothelial cell susceptibility to extracellularly generated oxidant injury.
To understand better the effect of oxidant injury on vascular endothelial cells, human saphenous vein endothelial cells were cultured at atmospheric (pO2 of 150 mmHg) or low (pO2 of 40 mmHg) oxygen tensions. The cellular rates of growth, antioxidant enzyme activities (superoxide dismutase, catalase, and glutathione peroxidase), phospholipid fatty acids and cellular susceptibility to extracellularly generated oxidants (hypoxanthine-xanthine oxidase) were measured. The antioxidant enzyme activities were regulated by oxygen tension and significantly differed by day 14. The cells cultured at the low oxygen tension had significantly (P less than 0.01) lower antioxidant activities than the cells cultured at the high oxygen tension. The cells cultured at an oxygen tension of 150 mmHg were more resistant to shrinkage and lipid peroxidation from the oxidants than the cells cultured at a pO2 of 40 mmHg by day 14. Since arterial and venous endothelial cells are perfused with blood at a pO2 of 100 and 40 mmHg, respectively, the postcapillary venous endothelial cells should have lower antioxidant enzyme activities than the precapillary arterial endothelial cells.